Time-course of antigen-induced airway inflammation in the guinea-pig and its relationship to airway hyperresponsiveness.
The causative relationship between airway inflammation and hyperreactivity is unclear, since inflammatory changes have been examined at one or, at most, a few time-points after antigen challenge in both human asthma and animal models. We have made a detailed investigation of inflammatory and functional changes in the airways up to 8 days after antigen challenge in guinea-pigs. In particular, we examined the hypothesis that eosinophil-derived mediators contribute to tissue damage and the development of airway hyperresponsiveness. Following antigen challenge, the influx of inflammatory cells and mediator release in airway tissue and bronchoalveolar lavage fluid were correlated temporally with histopathological changes in airway tissue and airway responsiveness. Eosinophil influx was demonstrable at 4 h. Eosinophilia peaked after 24 h and persisted for at least 8 days. Parallel increases in the concentrations of major basic protein and eosinophil cationic protein in bronchoalveolar lavage fluid indicated that the eosinophils were activated. Eosinophilia was accompanied by subepithelial oedema and epithelial damage co-localized with major basic protein immunoreactivity. A transient neutrophilia (< 48 h duration) and an increase in neutrophil elastase in bronchoalveolar lavage fluid peaked at 14 h. The proportion of airway macrophages with an activated morphology increased at 8 h and remained markedly elevated until 72 h. Airways were hyperresponsive to histamine at 4 h and for at least 8 days. The antigen-induced airway inflammation resemble in time-course and histopathology that seen in antigen-challenged asthmatics, and indicate that the eosinophil and its cytotoxic proteins may be major mediators of airway mucosal damage and airway hyperresponsiveness.